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(54) TRANSPLANTING BODY FOR OSSIFICATION 

(57}Abstract: 

PURPOSE: To obtain a transplanting body for forming good osteotisues by depositing 
bone induction factors on a carrier consisting of dimorphic calcium phosphate, thereby 
rapidly inducing ossification in a living body and gradually substituting the bone with 
neobones, 

CONSTITUTION; This transplanting body for ossification includes the bone induction 
factors (BMP) and the dimorphic calcium phosphate (BCP). The dimorphic calcium 
phosphate to be used has good bioaffinity and is more preferable when the dimorphic 
calcium phosphate contains hydroxy apatite and p-tricalcium phosphate at >90wt.% in 
total. The weight ratios of the hydroxy apatite and the p-trscalcium phosphate are within a 
range of 50/50 to 10/90. The bone induction factors are the recombination fiuman bone 
induction factors (rhBMP) prepd. by cuituring transformers (ceils or microorganisms) contg. 
recombinant DNA including basic arrangement to code the human bone induction factors 
and isolating and refining the recombination human bone induction factors produced by 
these transformers. 
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* NOTICES * 

JPO and I HPYT are not responsible for any 
damages caused by ite use of this translation. 

1 This document has been translated by computer, So the translation may not reflect the 
original precisely. 

2;**** shows the word which can not be translated, 
3,in the drawings, any words are not translated, 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001} 

[Industrial Applicationphis invention relates to the transplant for osteogenesis, it is related 
with the transplant for osteogenesis which supports an osteoinductive factor to the carrier 
which consists of diphase calcium phosphate especially. 
[0002J 

[Description of the Prior Art]An osteoinductive factor (bone morphogenetic protein:BMP) is 
active protein in which act on the undifferentiated mesenchyme system cell in 
subcutaneous tissue or the muscular tissue, make this specialize in a chondrobiast or 
osteoblast, and a cartilage or a bone is made to form. Although BMP was discovered as a 
substance in which the ectopic osteoinduetion activity which exists in the cow detiming 
bone matrix is shown, it did not isolate purely but a concrete structure was still un-soiving. 
However, cloning of the gene which encodes Memo sapiens BMP was carried out by the art 
of gene engineering, and the amino acid sequence became clear by it. a group which 
consists of two or more close relationship protein in which, as for Homo sapiens BMP, an 
amino acid sequence has homology ~~ it also became clear that a family was constituted 
and the recombination Homo sapiens osteoinductive factor (rhBMP) of many kinds has 
been invented [Science VoL242, pp. 1528-1 534 (1988) ;P mc.NatLAcad.Sci,USA Vol.87, 
pp.2220-2224 (1990) ;P regress in Growth. Each gazette of Factor Research, Vol.1, 
pp.267-280(1989); Patent Publicatioh Heisei No. 500241 [ two to ]. Patent Publication 
Heisei No. 503649 { three to ]» Patent Publication Heisei No, 505098 [ three to I 
WQ91/18098, WO92/05199, and WO93/09229J .Production by a transformant is also 
performed. 

[0003]Using the aforementioned BMP, the method of treating damage to a bone or a 
cartilage, a deficit, or malconformation is variously proposed [ from ] ? when the structure of 
the BMP had not/been solved. 

II prospers further with production of recombination Homo sapiensBMP. 

Since it is very difficult to carry out the enthesis of the BMP to a part independently, and -to 
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make osteogenesis derive when using BMP, generally the enthesis of the BMP is carried 
out to a part in the form which the carrier was made to support This needs several days 
thru/or several weeks for bone derivation on the part by BMP, and it is the main purposes to 
stop on the part, without diffusing BMP at least in the meantime, Thus, since the enthesis of 
the carrier for BMP is carried out to in the living body with BMP, it is required that it should 
have the characteristics, such as low toxicity, low carcinogenicity, and low antigenicity, 
without spoiling BMP activity, and also acquisition ease and to have biodegradability by a 
case are also desired, The transplant (JP J 60-253455 f A) which impregnated the ceramics 
material base material with BMP and a collagen carrier as already proposed art, for 
example, There are a constituent (the U.S. patent No. 5,1 71 ,579 specification) etc. which 
consist of rhBMP, porous biolysis nature polymer, and autologous blood, However, these 
transplants are further expected an improvement in respect of safeties, such as 
antigenicity, the operativiiy at the time of an operation, plastic surgery nature, etc. 
[0004]On the other hand, using diphase calcium phosphate (Biphasic Calcium 
Phosphate:BCP) was known as an inorganic sintered compact which fills up the defective 
parts of a gear tooth or a bone. {JP ) 3-94761 ,A; a dentistry journal, 36(2): 1 67-177- 
1992] .BCP is a sintered compact of hy d roxya patite (HA) and beta-TORtKARUSHIUMU 
phosphate (beta-TCP). It is also checked that the crystal structure is a mixture of a 
hydroxyapatite (HA) phase and beta-TORlKARUSHIUMU phosphate (beta-TCP) phase by 
an X-ray-analysis pattern, The mixture ratio of hydroxyapatite and beta- 
TGRIKARUSHIUMU phosphate can be adjusted and various BGP(s) can be prepared. The 
weight ratios of hydroxyapatite (HA) and beta-TORIKARUSHIUMU phosphate (beta-TCP) 
of aforementioned JP,3-94761 ,A are 2:8-8:2, The granular sintered compact and BCP 
whose sum total of both is 90 % of the weight or more have indicated it to be sufficient 
biocompatibility to have an active substitution operation with a bone. However, the amount 
of osteogenesis becomes less than the control examination which the standup of 
osteogenesis is quite late when BCP supplementation prosthetic dentistry material is used, 
and does not use BCP supplementation prosthetic dentistry material in an initial stage 
conversely (the aforem Therefore, there was a fault of needing a 

long period of time for obtaining sufficient osteogenesis. Using this BCP as a carrier of BMP 
was not known at ail conventional iy. It was reported that BMP is spread quickly and bone 
derivation does not arise even if it makes the hydroxyapatite which is a constituent of BCP 
support BMP rather (Takaoka, et ai, Clin.Orthop.234:250-254^988). 
[0005] 

[Problem(s) to be Solved by the InventionjThe place which did research on the carrier 
where this Invention person has the aforementioned characteristic called tor as a carrier for 
BMP, and which was moreover excellent in the operativity and plastic surgery nature at the 
time of adaptation, BCP which is not used as a carrier for BMP was the extremely 
outstanding carrier conventionally, and it found out that the transplant for osteogenesis 
which supports BMP on BCP could derive osteogenesis promptly in the living body, This 
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point is a surprising thing, judging from the conventional knowledge it is supposed that 
bone derivation does not arise in the combination of hydroxyapatite and BMP. Therefore, 
the purpose of this invention is the transplant which osteogenesis is derived promptly in the 
living body, it moreover replaces by a new bone gradually, and there is no survival of a 
transplant, or was stopped to the minimum and which can form a good osseous tissue, arid 
is safe in respect of antigenicity etc., And it is in providing the transplant for osteogenesis 
excellent in the operativity at the time of adaptation, and plastic surgery nature. 
[00061 

{Means for Solving the ProbiemjA transplant for osteogenesis containing an osteoinductive 
factor (BMP) and diphase calcium phosphate (BCP) by this invention can attain the 
aforementioned purpose. 

iOQ07]Hereafter, this invention is explained in detail. A transplant of this invention is mainly 
used in the living body, transplanting to a part which should form a bone fa cartilage is 
included). If a transplant of this invention is transplanted in the living body, BMP will act on 
a part which carried out the enthesis, and osteogenesis will be induced. BCP stops this 
BMP on a part, playing a rofe of a delivery system in which a bone of a desirable gestalt is 
made to form, also in itself, receives absorption gradually in the living body, and is replaced 
by a new bone, BCP has absorptivity in the living body originating in osseous conduction 
capacity and beta-TORIKARUSHIUMU phosphate phase originating in a hydroxyapatite 
phase, give a place of osteogenesis to BMP, and make bone induction potency reveal 
effectively, and. A good osseous tissue equivalent to the existing bone of living body origin 
which cannot be easiiy influenced by an infectious disease resulting from a transplant in 
which after that remains, etc, is made to form by being gradually replaced by a new bone. 
While BCP is a carrier with high safety which does not produce immunoreaction in itself, 
even if it does not combine with collagen etc. as a carrier of BMP, it can derive 
osteogenesis, and is advantageous on safety. BCP is advantageous at a point which the 
support nature of BMP is good and gives suitable mtcroenvironment for the osteogenesis to 
BMP according to the porous description. Preparation at the time of an operation is easy for 
a transplant of this invention, and excellent also in operativity and plastic surgery nature. 
[0GQ8]II will not be limited especially if it is protein which has the activity in which an 
osteoinductive factor (BMP) which can be used by this invention acts on an undifferentiated 
mesenchyme system cell, this is made to specialize to chondrocyte or osteoblast, and a 
cartilage or a bone is made to form, and the preparing method is not limited, either. 
However, Homo sapiens BMP manufactured by gene modification technology at a point 
which can obtain material where safety on clinical [, such as immunity, J and quality were 
stabilized in large quantities is preferred. That is, it is the recombination Homo sapiens 
osteoinductive factor frhSMP) which isolated, refined a recombination Homo sapiens 
osteoinductive factor which cultivated a transformant {a cell or a microorganism) containing 
a recombinaht DNA including a base sequence . which encodes the Homo sapiens 
osteoinductive factor, and was produced by these transformants, and prepared it. As these 
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Homo sapiens osteoinductive factors (rhBMP), for example, rhBMP-2, rhBMP-3, and 
rhBMP-heterodimers or these change objects of 4 (rhBMP-2B is said), rhBMP-5, rhBMP-6, 
rhBMP-7, rhBMP-8, and rhBMP - a deficit object can be mentioned in part. These protein 
can be used as independent or two sorts or more of mixtures. 
[OOOQJThese rhBMP(s) can be revealed in a mammalian cell (for example, CHO cell), a 
microorganism (for example, Escherichia coli), or a yeast cell Although there is rhBMP-2 
as rhBMP which mass production method and a purification method have already 
established, other rhBMP(s) can be manufactured similarly, can be refined and can be 
used, [Progress in Growth Factor Research, Vol, 1 , pp.267-280 (1989)] .Refining rhBMP^2 
already known is mature peptide which consists of several monomers from which N- 
terminal-amino-acid arrangement differs, and it is molecular weight about 30,000 dimer 

protein. Each monomer has a sugar chain of a high man nose type in Asn 5 ® residue. 
[Abstract Sixth Interraetion Symposium of the ProteinSociety, San Diego, CA (1992)] . 
[Q010]Although diphase calcium phosphate (BGP) in particular that can be used by this 
invention is not limited, either, BCP which contains hydroxyapatite and beta- 
TORIKARUSHIUWU phosphate 90% of the weight or more in total has good 
biocompatibility, and it is preferred. Although hydroxyapatite has good osseous conduction 
capacity essentially, it is hard to be absorbed in the living body; On the other hand, beta- 
TQRIKARUSHIUMU phosphate is absorbed in the living body, although osseous 
conduction capacity is low. Therefore, bone conduction nature and absorptivity in the living 
body of BCP can be appropriately adjusted by changing percentage of hydroxyapatite and 
beta-TORI KARUSHJ U MU phosphate as aforementioned . 

[001 IJIt M preferred to have the absorptivity of a grade replaced by a new bone moreover 
derived by BMP and fitness, BCP used by a transplant of this invention maintaining the 
bone conduction nature of hydroxyapatite. fn BCP which has such the desirable 
characteristic, hydroxyapatite / beta-TORIKARUSHIUMU phosphate ratro (weight) is within 
the limits of 50/50 thru/or 10/90. Especialiy since the great portion of BCP transplanted 
when hydroxyapatite / beta-TORIKARUSHiUMU phosphate weight ratio became or less 
about 30 / 70 is absorbed in the living body and it is thoroughly absorbed by or less about 
20 / 80 in the living body, it is desirable. Since residual volume of hydroxyapatite inside a 
new bone will increase if the aforementioned weight ratio exceeds 50/50, it becomes a 
cause of osteoclasis by remodeling etc., or an infectious disease, and osseous conduction 
capacity of hydroxyapatite will become insufficient on the other hand rf it becomes less than 
1 0/90, it Is not desirable, 

[0012JBCP can be prepared by a publicly known method (^60-25383,6, ^,60-50744,8, 
JP,3-947ei ,A, JP,3-1 37079, A f JP;4-235SA JP,5-1 17056 A or JP,5~161 707,A each 
gazette). For example, it is made to mix by an about 1 1 00-1200 ** firing step, and 
hydroxyapatite . and. beta-TQRlKARUSHI.UMU^ phosphate are prepared, 
[0013]By an aforementioned method, BCP is usually prepared as a porous-granules object 
This shape of porous granules BGP can be used as a carrier of this invention transplant as 
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it is. Although a size in particular of a granular carrier is not restricted, 100-1000 
micrometers is 400-600 micrometers especially preferably more preferably about 5 mm or 
less from a point of operativity at the time of preparing and transplanting a transplant, or 
adaptability, moreover from a point of providing a place of support efficiency of BMP, or 
osteogenesis although specific surface area in particular of a porous-granules-like carrier is 
not restricted, either - desirable - more than about 0.3 m 2 /g ~ more - desirable - 0.5- 
1 .0m 2 /g - it is 0.7-0.8m 2 /g especially preferably, 

[0014]BCP can also be obtained as a porosity block-like-shape Plastic solid which has 
predetermined shape, and this porosity biock-like-shape Plastic solid can be used as a 
carrier of this invention transplant. It is a publicly known method, and a porosity block-iike- 
shape Plastic solid is directly fabricated by calcination from the aforementioned 
hydroxyapatite and beta-TOR I KARU SH I U M U phosphate, or granular BCP can be re- 
calcinated and it can prepare it. This porosity block-like-shape Plastic solid not only can 
adjust shape at the time of preparation, but is easily [ post forming (at the time / Especially / 
of transplantation) ] changeable into desired shape. What is necessary is just to adjust 
suitably a size and shape of a porosity block-like-shape Plastic solid according to a region 
of transplantation or the transplantation purpose. Although specific surface area in 
particular is not limited, either, it is preferred that it is the same range as the above for the 
same reason as the aforementioned porous-granuies object. 

[001 5]A method in particular of making the aforementioned BCP carrier support BMP and 
preparing a transplant of this invention is not what is restricted, For example, a BMP 
solution (or suspension) in a suitable fluid can be added by methods, such as immersion, 
being impregnated, spraying, spreading, or dropping, to a BCP carrier, then it can dry 
(preferably decompression or freeze-drying), and a desired transplant can be obtained 
easily. It freeze-dries, after making it suitably impregnated under decompression. In any 
case, a method of making the whole porous part of BCP distribute BMP almost uniformly is 
preferred, without making the activity of BMP lose. In this way, a porous-granules-like 
transplant can be obtained from a porous-granules-like carrier and a porosity block-like- 
shape transplant can be obtained from a porosity block-like-shape carrier. A group of the 
aforementioned porous-granules-like transplant in the living body A suitable container of 
several hours or biocompatibility decomposed within several days promptly, For example, it 
can store on capsules (for example, a gelatine capsule, a soft capsule, etc.) and a saccate 
sheet (for example, gelatin film), or can wrap in same biolysis nature sheet etc., and can 
also be considered as a package transplant which is excellent in operativity at the time of 
an operation. 

[0016]Before a transplant of this invention gives BMP in the shape of [ above / BCP j 
porous granules, the rear stirrup can also be the floe of a solid which added a thickener 

simultaneously and was fabricated in desired shape, a semisolid, the shape of clay, paste 
state, or a high viscosity fluid, as a thickener - biocompatibility and safety - and preferably 
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biolysis nature, f have and ] As long as desired floe can be fabricated with granular BCP, 
there is no restriction in particular, but. For example, a cellulose type high molecular 
compound v for example, hydroxypropyfmethylcefluipse, Hydroxypropylceilulose or 
carboxymethy! cellulose; Polyfactic acid (PL A) , Polyglycolic acid (PLG) or these copolymers 
(PLGA); Po!ytactic acid (PLA), copolymer [ of polyglycolic acid (PLG), or these copolymers 
(PLGA) and polyethylene glycols (PEG) ]; ~ hyaluronic acid;>- alginic acid; - gelatin; - 
fibrin paste; or collagen can be mentioned. 

[0017]tt is not that to wh ieh especially a method of adding a thickener to the 
aforementioned porous-granules-like carrier Is also restricted, For example, what is 
necessary is to add a thickener solution (or suspension) in a suitable fluid by methods, such 
as immersion, being impregnated, spraying, spreading, or dropping, to a carrier, then just to 
dry like a support method of the aforementioned BMP (preferably decompression or freeze- 
drying). It freeze-dries, after making it suitably impregnated under decompression, in any 
case, a method of making the whole porous part of BCP distribute a thickener almost 
uniformly is preferred, without making the activity of BMP lose, in this way, a f loo-like 
transplant by this invention can be obtained. 

[()018]Gausing osteogenesis should have just more holding amounts of BMP of a transplant 
than necessary minimum BMP concentration (the minimum osteogenesis manifestation 
concentration). Although the amount of osteogenesis increases with an increase in BMP 
concentration, above a certain value, the amount of osteogenesis becomes almost fixed. 
Generally this amount of osteogenesis is mostly in agreement with a size (or volume which 
a granular transplant group occupies) of a transplant. That is, even if it increases 
concentration too much, a bone more than a size of a transplant is not formed. 
[0019111 depends on a size and shape of a transplant for a bony size and shape which are 
formed by carrying out the enthesis of the transplant having contained BMP of suitable 
concentration in principle, therefore, the concrete mixture ratio and BMP concentration can 
be suitably determined according to a kind of BCP, shape, a porous grade, an application 
site of a transplant, a desirable osteogenesis speed, etc, For example, in preparing this 
invention transplant using a granular BCP carrier and rhBMP-2. rhBMP-2 - capacity of 1 ml 
or more of Imicrog / bone which should be formed, or a cartilage - desirable ~ 5-1 , and 
OOOmicrog/- said - ft is preferred to make it support with 10-300microg/ml [ said 1 J 
quantity more preferably 1 mi, 

[0020]The transplant of this invention can contain an ingredient except said, Specifically as 
those request ingredients, a stabilizing agent, a preservative, a solublfizing agent, a pH 
adjuster, or a thickener can be mentioned, Operation acceleration components, such as 
mineral ingredients, such as a useful additional ingredient, for example, calcium phosphate, 
and hydroxyapatite, a bone ? or ehondrogenesis cofactor, fibronectin, osteonectin, or 
nonantigenie IBM (insoluble bone matrix) can also be included in a bone or 
ehondrogenesis, These request ingredients are the suitable stages of man ufaetu ring this 
invention transplant and can be suitably added by a suitable method. 
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[0021 JA transplant of this invention may be prepared at the time of use, or may be saved 
under relevant conditions till after-preparation use. In order to restore a deficit of various 
kinds of bones or a cartilage, a transplant of this invention is the method learned by the field 
concerned, and ean be transplanted to the affected part, That is, like a transplant known 
conventionally, it can apply to a living body and can apply suitably in accordance with a 
person's skilled in the art conventional method according to a condition of the purpose, a 
use, an adaptation part, and a patient, etc. 

[Q0221A transplant of this invention specifies substantially shape of a new bone formed as 
mentioned above. That is, osteogenesis arises corresponding to shape of the transplant. In 
a part by which the enthesis was carried out, phagocytosis absorption of the BGP is 
gradually carried out by macrophage gathering in the circumference of a transplant, and, 
specifically, this invention transplant is replaced by a new bone derived by BMP. Therefore, 
it is desirable to fabricate a transplant of this invention along with shape which expects 
osteogenesis. A transplant of this invention does not have the necessity for an extraction 
operation after transplant surgery, 

[0023]lt may not only be independently used for various kinds of aforementioned 
transplants by this invention, but may be used for them, combining them arbitrarily. It may 
use combining this invention transplant and another publicly known transplant, For 
example, a granular transplant and/or a block-like-shape transplant by this invention are 
made to adhere to the circumference of an artificial implant materia!, and it can transplant to 
it. In especially application of a dentistry field, concomitant use of a granular transplant by 
this invention and the GTR method is effective. When carrying out the enthesis of the 
dental implant, it is effective to also make this invention transplant adhere to a contact 
portion with a drilling-of-bone part. When immobilization on a part of this invention 
transplant, maintenance of shape, or intensity is not enough, other publicly known 
reinforcing members can also be used together. The Gore-Tex film or a polylactic acid film 
etc. which a reinforcing member uses for a film, for example, collagen membrane, and the 
GTR method of biocompatibiilty for fixing a transpiant, for example, Or it is a fastener of this 
invention transplant and an organization (especlafly bone) in the living body, for example, a 
metal plate, a pin for synostosis, or a fixed nail, and if these reinforcing members have 
necessity, they can also remove surgically after osteogenesis, it may use together with 
other publicly known transplants, and may use. 
[0024] 

[ExampieJHereafter, although an example explains this invention still more concretely, 
these do not limit the range of this invention. 

As a preparation BGP carrier of Example 1J1) transplant, Granular BGP {specific surface 
area: specific gravity: particle diameter: 420-590mtcrometer; 3.1 : 0.076m 2 /g; product made 
from NGK Spark Plug KK) which made it mix by a firing step (calcination temperature of 
1 fSO *% and manufactured beta-TGRlKARtlSHIUMU phosphate 80% and hydrcxyapatite 
20% is used. As BMP, the arginine (0.5M) / L-histidine (1 OmM) solution of rhBMP-2 
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provided by Yamanouchi Pharmaceutical (pH 6,5) were used, Rreeze-drying was 
performed and the granular transplant was obtained, after making rhBMP-2 solution 
(loadings of rhBMP-2: SOmierog and lOmicrog) immerse about TOOmicro of BGP 
granulation I under decompression 1 hour. Two kinds of this transplant was put 

into the gelatine capsule, and it saved at -20 ** till implantation test implementation, 
|G025](2) Skin incision was put in behind the osteogenesis examination Wistar system male 
rat (7-week old) (each five groups), and transplantation embedding of the capsule in which 
the transplant prepared above (1) entered in the hypodermic loose connective tissue was 
carried out. The capsule which encloses and contains as control only the BGP granulation 
which is not supporting rhBMP-2 was transplanted similarly. The regions-of-back skin was 
carefully exfoliated after three-week progress from transplantation, the transplantation thing 
was taken out as a lump, formalin fixation was performed promptly, and roentgenography 
was performed after that, a connoisseur the dellming paraffin section was produced in 
accordance with the method, the hematoxylin and eosin stain was performed, and it 
observed with the optical microscope, 

f0026](3) By the group which carried out the enthesis of the transplant which did SOmicrog 
combination of result rhBMP-2, formation of the bone Mr. organization was observed in the 
example of all [ five example J, In almost all the cases of a bone Mr. organization, it was 
observed as a new osseous tissue which has the lamellae Mr, structure which followed the 
group spherically formed focusing on the cell and group of the small bone Mr, organization. 
This mierophotograph of one example is shown in drawing 1 . Although formation of the 
bone Mr. organization same in some the BGP granulation center section as the above was 
seen in one example among five examples by the group which carried out the enthesis of 
the transplant which did l Omicrog combination of rhBMP-2, formation of the clear bone Mr. 
organization was not accepted in other four examples. In the control group, formation of the 
clear bone Mr. organization was not accepted, but the polynuclear giant cell was observed 
for many cells in BGP granulation by the circumference of BGP granulation. By the above- 
mentioned examination, the group of a small bone Mr. organization is mainly observed in 
the granulation center section, Since the new osseous tissue which specialized in the 
equivalent part between granulation which followed some of the group comparatively was 
observed, when the porosity transplant of this invention is transplanted, a spherical, first 
small bone Mr. organization is considered that it was formed in the inside of a transplant 
and the osseous tissue which specialized in the circumference further was formed after 
that in the above-mentioned ectopic osteoinduction model the above osteogenesis was 
observed only three weeks after transplantation, and it was checked that it is moreover low 
inflammation in the living body. Therefore, this invention transplant derived osteogenesis 
promptly in the living body, and, moreover, replaced it by the hew bone gradually, and 
survival of the transplant could be lost thoroughly, or it could stop to the minimum, the good 
osseous tissue could be formed, and, moreover, the safe thing was shown in respect of 
antigenicity etc, The granular transplant prepared in Example 1 (1) can also be filled up and 
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applied to the lacking part of the alveolar bone produced by periodontosis. The GTR 
method may be used together arid the aforementioned granular transplant may be fixed, 
[QG27]To the cylindrical porosity BGP block fabricated according to the shape of a bone 
deficit of performing Example 2 (1) transplantation, the arginine (Q t 5M)-L-histidine (1QmM) 
solution (pH 6,5) of rhBMP-2 is made immersed under decompression in the quantity of 1 
ml of 1 OOmicrog/BCP blocks of rhBMP-2, it freeze-dries continuously, and a block-like- 
shape transplant is prepared. In this way, the obtained block-like-shape transplant can be 
filled up and applied to a bone lacking part, and this block-like-shape transplant and a 
residual bone may be further fixed with a metal plate. 

(2) Freeze-dry by making the same BGP granulation as Example 1 (1) immerse under 
decompression of the solution containing rhBMP-2 and atelocoliagen, and prepare a 
granular transplant. 

(3) the polyfactic acid (molecular weight 850)^^ 200) 
block copolymer (PLA-PEG) which is viscous after making the same BGP granulation as 
Example 1 (1 ) immerse the solution containing rhBMP-2 and making it dry it - in addition, 
prepare a high viscosity gel transplant. 

(4) Prepare a clay- like transplant by the same operation as said Example 2 (3) except 
replacing with PI A- PECS and using carboxy methyl cellulose, 

[0028] 

[Effect of the inventionjthis invention transplant derives osteogenesis promptly in the living 
body, moreover, replaces it by a new bone gradually, can eliminate survival of a transplant 
thoroughly, or can suppress it to the minimum, can form a good osseous tissue, is safe in 
respect of antigenicity etc., and, moreover, excellent also in the operativity and plastic 
surgery nature at the time of adaptation. Therefore, in order to restore the deficit of various 
kinds of bones or a cartiiage caused by a trauma, the illness, or the congenital defect, it is 
applicable to the affected part by the method learned by the field concerned. When this 
invention transplant is transplanted in the living body, pathogenic nature is low excellent in 
biocompatibility. the continuity of a newly born bone and the existing bone in the living 
body is also good, and restoration of a bone or a cartilage is attained in the automatically 
near state. Can apply this invention transplant to various kinds of fields, and For example, 
traumata, such as fracture, Restoration of the deficit part of the bone by **** accompanying 
the operation of diseases, such as a tumor or inflammatoriness, denaturatlon, or a necrotic 
bone disease, brain surgery, or an orthopedics operation, etc., or a cartilage, Formation of 
the bone in the circumferences of the artificial implant, such as promotion of recovery of 
various fracture, an artificial joint, an artificial bone* or a dental implant, It is suitable for 
restoration of supplementation of the bone in supplementation of the bone in the 
orthopedics fields, such as promotion of adherence at the time of artificial implant use, 
spine-fusion promotion, and elongation of leg, reproduction of a cartilage, feconstruetioii of 
a joint, and the plastic surgery field, or a cartilage or the bone in a dentistry field, a. 
cartilage, or cement increase of the bone for implant use, etc. 
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|0029]A granular transplant and a floe transplant among this invention transplants, 
Restoration of the small-scale deficit of espeofaHy a bone or a cartilage, the promotion of 
recovery of various fracture, or the bone in a dentistry field, Restoration of a cartilage or 
cement, the supplement of the bone for implant use, etc., It is advantageous to use the 
block-fike-shape transplant fabricated to the bone deficit in a bone deficit large-scale on the 
other hand with high usefulness, the part which needs fixed intensity, or the part for which 
maintenance of specific shape is needed to the bone (cartilage) deficit with easy 
immobilization of a transplant. 



{Translation done,] 
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* NOTICES * 



JPQ and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2.**** shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



CLAIMS 

|C!aim(s)] 

[Claim 1]A transplant for osteogenesis containing an osteoinductive factor and diphase 
calcium phosphate, 

[Claim 2]The transplant for osteogenesis according to claim 1 whose weight ratios of those 
hydroxyapatites and beta-TORIKARUSHl UM U phosphate diphase calcium phosphate 
contains hydroxyapatite and beta-TORIKARUSHIUMU phosphate 90% of the weight or 
more in total, and are 50:50-10:90, 

[Claim 3]The transplant for osteogenesis according to claim 1 or 2 which is the 
recombination Homo sapiens osteoinductive factor (rhBMP) produced by transformant 
containing a recombinant DNA in which an osteoinductive factor includes a base sequence 
which encodes the Homo sapiens osteoinductive factor. 



[Translation done.] 



oss wmmtr up? m & §g #1$ & fg (a> 

#M W~ 246235 







ri 




A 6 1 L 27/00 


G 








F 












mm mmmm f d 7 jo 






<7l)tt«X 
























mmmm 


Sift m 






















mmwm 


















































#a± mm m- mim 



(S4) ram©&*3 wmmmmfe 



m immi 

mm) immmmmmm. 

mm mmm? c bi p * > y m*/^ 



4 6 2 3 5 



TA?-f b >• AA"; -A' x -l> k 

^9 o«»?&m±t^, *h.fe«t i ; '" : r >•"•■*'•>•.? -f - 

>/; P ')/; ! t. ; .- -V,:f: V/.r." I- J-^SSit^S Q : 
5 0-10 : 9W&S. lt*a i ^lEtt0«»Sffl¥ 

P) :I»«i m2^Ea0#«Ef1ISfi:», 

i o o o i : 

[00 Q 2 I 

(IM*^Sir3 itj&SM P ( b one m o r p h o g 
e n e t i e prot e 1 n : BMP ) I A ItTiM 

#sFaKtt«fflteK#'ft§-t, fti'l- Xtt!tT*P ! >^ 

4> K#HfiE 1-& m##$mmi 1 1 am* 

tT'&'sfc, ' At . m. rAA^jiit: t. "■ . tPB 

m ps* Hf 2. tim-w n^-y^m, r sar 

Wm&^Mp&vft* ±fz. tPBMPtt. 7 5 Aft 

»<3a r 5 a — & «i-& c t iff 'it . M««oaac9 
«a t p«i»if - d- h BMp) mm»fixm 

K Science V o j s 2 4 2 , pp. 1 5 2 8- 

1 5 34 (1988) 'Proe, Natl. Ac a 
ci. Sci, USA Vol. 8 7, pp. 2220 - 

2 2 2 4 (1 9 9 0) ; Fr ogres s in G r 
owth Factor Research, Vol, 
1, p p. 2 6 7-280 ti 9 8 9) 

0 0 2 4 l^r\ mmf$~ 5 0 3 6 4 9 ^, tfiPf 3 
5 0 5 0 9 &.#„ WOi 1 A 1 8 0 98. W-Q 9 2 A O 
5 19 9. WQ 9 3 AO 9 2 2^^fe&H3 , W 

[0003] KBB^fi'WP £ fW tT, fXttl^P,: 

Ma iX'wm&z imam z. t »t«t'i s » 

mmth . cfti . BMP i: Slijf t^fiD'il^Cttft, 



pt?^it$ z t &3Lm%Emx* 

hi, ,v#;J3:t?:, B MPfflSftltBMPkmK^ftlAi: 

ix. '-^> 5 * ^ A«ff3feftf*^BM P t :?^-^A«: 
h t^iSSHtfefa* (#W1S6 0-2 5 3 4 5 5-f& 

18) a., r h b MP t mM£Mr%m>m 1 

JtH^tl»fi^^ t TA U*if#S5 , 17 1, 5 7 

9 mmm ) mm i, i '.■■■<_ . zKkmmmmtm 
[0 0 04 3 -ij. m^^mmmmmMmM 

m^t 1 . A . Attttt) Ae^^A*7A ( B I phas i 
c Ga l c i urn Phosphat e ; BCP) ar 
iiv ><j 2 L ^AitcVifc dSW¥v3:-94 7 & 1 A A 
if!: KflA-rt, 36 (2) : 1 6 7~177, I 
992 3 s BCPii, tFnf^7«?4A (HA) t 
0 - i- 'J /' 4 > ''■'/,.!-< 7 r-t i/3 • TC P) t C!« 
Sis-c-aa 3 -e fDlS^ltjitt xSKtf/ - >i,U oA 
:• ;4"?^> p ( HA) Hi r /V h ?';4 >->A 

rl A7 x - p (i -TGP) lkA0i|^*-t'|>|>ei: t 

m&ztvzm^ 'Jic. tRot^r^si?^ p>#-p 
y*?tA^A*A7^-Pk«ii#i[-ta®t^a^ 

B'A'r»:^4A 1 > wlE^WS^S -9 4 

7 6 lf#ltt, t Pn-t>T/s-?i> illAi 
!• ') i "'-'-'«:••. > \"- 7 v. — h ( -A- TAP) fcc^MMJt 
i ; 2 : S- 8 : 0 * 

mm&mmmi-c^z ^iitti -aA l 
. b g paisagff *fflwva t^B^ir^^o 

•'.•A'A'li'i C . #illft®-GttB C P|f«gMtffl^t 
v^Ava a PD-Ai-MSJ; 9 4#«rt^iSi;^< :^ 

JS ; , A A) B.C P t B MP ©ffl#t L tffl t )l> 5 ttf.t* 
«-<»!Ai-iAAA*^te„ tJL^. BCPA>«j£if^ 

m p ^aji(zi£SiT'»is#^s e t-^c > 

t V^ : (Tafcaofcaj et a : i > G ! i n . O r 
t hop. 2 34 : 2 5 0-254, 1 9 88) , 
1000 5) 

tmvtmm ^ kt&mi bmpi 

a>5. : mmz&mpwmm vxmmti^zt<^t^ 
MP i A^st ■mmwmmxmmm s mHz 



(3) 



"246235 



tiM&fPK- lb Z> 0t %hZ.t% &M It:. Z 
(i, t -r:^f f b> BMP 

<:^&wtT-«i. 0 tit, *&s&Bm. tmm 
xmx% i^mm^mm. mmmmtitM 

[0 0 0 6] 

J: i> , -ti^iia^ (BMP) &^ffltt;y >«^^^^A 

!■- k '>t2iM1" ; '> .: > 3 £, 

a&tf m i xwm 4, ¥mmmmm mmm> 
p.' i i^Bypri^cs^, 

'Mll-rfi'lfi -'ii 'v isct'U.. t pn^y^^-f M 
fcf&#sM> #f£3»ffi > /3 - r m lyis 2-2. t- •'. ■' ,-. - f 
WCli: sfets 'I^iUltr Of 'i t *>, I'M r- i_ 

tows* fc H*^>iiiF5:#aa* s*s ,. , b 

e I'li. xii &»MSMM £ ± '2 # v ^afettwav vjt# 
"C** fc Mii'rl:. B M P0iii LT3 ^- ?>2#> « 

to oca] 

( BMP) *^t^l*»iSSe#fflL^, CM 

&tzmtt h&mrnm- < ? h bmp ? mi> « 2. 

ft£,<ofc hff^ffif t r b BMP ) fc LXli. Mi 
i$, rhBMP-S, rhBMP-3, rhBMP-4 



(rhBMP-2Btfci,v3) , rhBMP^5 v rh 
BMP— 6, rhBIP-7, rhBMP-8 v rhB 

1 0 0 0 9 1 itife v h B M Pis , ntlLilSlffljfi; (fK 
CHQil) , (j^3c{f. *««) xy» 

*«ffiatX»S»iti:Ut>^«, r b, BMP i: L Tfir 
h BMP -27fihm, -^f ! _i;- > r h BMP fFpfegg 
|SU #^Ltpv|, - h-fft^ & C P r o g re s s 
i a <3 r aw t h F actor R e s e a r c 
h, Vol. I . pp., 267-280 (1 98 

9 ) i mizm m ^ mm h B M P -a u . n * 

^^/—XfiC^it^ttV^ [ Ab stract 
S i x t h I n t e r r a e t ion Sy ra p o s 
ium of the ProteinSoeiet 
v, San D i ego, C A (1 992) j , 

li^ 'l i- r >A ( B C P ) fe#(3R^gaSfe^r?i$Vi 
>:-. L i-n-t-i- f i- -h - t 0%/l^^J^X7 
x - Ki:IMf?9 o gm%]&hms B c P?±iftHSi 

1 |-:v'A^-: Mil t Fn*>7' (;M Hi. .f< 

c p <r>-mm& b iMmmm mwt,Mwt%. tit- 

10 0 1 1 3 *»^tt#^B Vv S B CPtt,, t PH 
■k*Tn$4 Pa#f£*ittar!i#L'>o, t^i BMP 

tlflB e Pt'it,: t i-^rv-v -v-v v- f - f>y 

'tM^ ',v.-.- l-it (S») 5 :0/ : 5 OSrv > 
L I 0,'" : 9 O^lgHWiliftS, mx h Fn*vTA-? 
f t //3 - P 0 */ti^2v*X7 x- !-SftJtxi 4 tv3 0 

/" 0l'i.Ti:^'5 1 WtlifeB c P^^^%#:i*i 
X®M $ i'l . It 2 0 / 8 0 WTtl S^KftP^^flX : 

tw. wmmxm^ o 25 ot 
«t s t* fitftis^t p- o ^ y?«?-f h mmm 

■WML., ^f-J > r#fci;S#®JR*^S^JStSi: 

[00 ) 23 acp«. -s^ss-ewi-rsifc^'t* 

#1. (W&Ee6 0-25;3 83#, jf«6.0-5 0? 



^^7—2 4 6 2 3 5 



4.4-f v W3: - 9 4 7 6 flRf-3 - 1 3 7 0 
7 »P4 ~ 23 5 5?, WBf 5 ~ 1 1 7 0 5 

6 -4 m$®m § - 1 6 1 7 o ?fMi) i mm. 
> t 1 10 0-120: mmmsmx-mmx 
[oo 1 33 tme^&fei i . bcp& mm&m> 

t< t£KT5 mjwaTv k L<ifl 0 0-1 0 0 0 
u rn ., L < i±4 0 0— 6 0 0 IX intl $ , i 

»±L<{ifS0. 3m'-VgliLh. I WIKliO, 
5-1. Qui' : /g. WEfit L<KO. 7-0. 8m 

coo i i ] i !' r. mmmmm&mmxa 
mmmt ixmi z t % x-%, - mimxa 
mfmm^wmmmmmmt ixm <izt 

p *if « L-ci mt& 1 zmm?u 
v mmrn^ mmmm«mwm&mm% < . 
mmm cm:., mm) mmmzmwmmmt^ 
z 1 vxtx , mm^ r ^M&m^ ^mm 

l a o i 5 j tiie^Bc^iSiEiSBii^^i^M^e^. 

> i x m mmmm» itmzt t/v § 

P®:#ij:WM^ir#i«B m p 
m^tmmmmmmmz t^m-, mi 

t , '.miH'cjmimi < umimzmmmz 
kmmmmm. mm, m^v mm, 

+f:^7#7-fc/l-. 7'7 P#7*/1#) . mMff)^:~ h 



[0016] ate. *«ffleo|?!i#(i. ifffi©«!tll 

L<mm»mmifL, mmkBcpmmtmm. 
MmMshz t^mmxs iMtofa&mt 

m i PL a) 4 m9#9.zt-#mimj}) , Mizn 

:\-:<! (.PL- a. A> ; df UfLli (P L A) , # 

yry (PL a) Xii^fe^ary^- (p 

LGA) > h'JX-7-1, :. i r !• C : ';.'r; f .t. 

y -7- ; tTllo^i ; "'*'L*; ;K ; t: -> •'•; ; 7 • 7 

[ooi 7i t!ia^#?Laae^ti*(c*M«rSitJn^.4 

& A ; .! = i -fc. ^ < , bc p m^mBjtmm^m & 

[oo i si mmmBupmimMM, mimm 
f^tftfcgmmwm b m p iin ( *^«ffiai|« 

-TEt&l. , -»(£.2v7)»fM»l3:, #M*«A^ S 

co o 1 9} mmmmmmpp^mmtm 
^BMpmrni, bc pcmm. m, 
h BMP - 2 * fflv >t mi mmm mtt & 

I*, r LBMP - 2t Is g,-' / 15fig^:&'ftX{ii?a-« 
1 1 fetfc, fit t <(t 5 - 1., 0 0 0 M S^Ml 
m 1 , t fc : y fit!.. <(± 1 0--:3 0 o « g/rti I m l tOM, 

m* mm, mm. ^mm. p.mmmmsm. 



( 5) ft^¥?-24 6 235 



v XiiPE/itt^ i b m (mm®-? h y >y ? 
lit i.i?a5rgire , m&mmmmz 

too 2 I J *l»#itf«^ ttfflWslWii'tfe 

mmmt&t^i-z, mkmizM^Mymx. mis; 

m, mm, mmm&, mmmmmtx. mm 
mm m ■■*> xmmw r h z, hv-:? h „ 
too 2 2 ] wmmmm. ®m>mmmii 

: != 7 n 7 v . .-j-j. .) b C P » * JR:£ 

u. Bmmzxnmm^mmmizm^it^^ $b 
x, ^mmmmt$mmz^->x\ *m%mmm 
mm-httvmtu^ sfz. mmmmm\iy® 

[0023] mmizxmmmmmmt, m 
^smx-m ^mfxxpK , *ft.^*tt«fci§^#fe* 
tMt*ti£H it:. mmmmbm&Mmm 
t^m^Mytxm^hxvK mm. kyyiyr? 
y h mmmtz , x, $, wg;Ki?«a^/:x 

mf,. it&mmic, mmizmm<zcLxi^, t 
tz . mvmmm mm m m b t jivs-c t j v» , 

[0 0241 

( 1 ) $ftMt& 



BC Pffiftt I. Tit. B - > 'J *#>/9ivtU7x-h 
8 Q:%i t Ho:V- >'^<- f h 2 0 % t km.MM <M 
mmt 1 5 0 C) T?l^#*^^i^^«BGP 
(Itg:: 4 2 0~ 5 9 0#m : Jt'it : 3 . 1 j ;i;/4m 
S : 0 , 0 7 6 mi / g ; S *#»»K K^ } &J1 

MP- 2©T*¥-^ (0. 5 : M) /t-fe^^ 
( I OmM) mm ( PH6. 5 ) ; r:CPI 
SiJ 7 0 0 jit i i. rhB MP - 2*iSM ( r h B M P 
^ 2 (7)8^* ; 5 0 /i g:E^l 0 u g ) KMffiT-Cfi l 

8#fiiiaf turn, mmmmmmmmmm 

»««ISSf 4 1" - 2 0 c t1 r tl(? t .. 
[ 0 0 2 5 ] ( 2 ) 

W i s t a v-mm -v b ( 7») («5E) c'.,,"f 

se^ieji^iMt, rF0«ttf*^««i*j(c, file 

fe„ 3>4-i3— /kfc LTIi, r h B M P - 2 &»LT 
V's B C P fia^ ■& *t A 1 1 ^t'/?? i-'l s Haic 

sit. wmm-mk i-xm ¥ )m m.mz^^>j y 
[0026] (3 ) jaa 

f h bm p 2 $s om sS^hMPm^im itm 
•sis 5 mmm v ^ s #««it««^ii»s ii^ . 

1 y^t r h BMP--- 2 Ir 1 Qu 

•t h»j Be pna**i5K±iai- iia^««^ 

«i0^jt(illfe4tt^*»ofc :5 .7:, i- tf^f$£&v*<C 
Jlv f!4*^^«ia»^«is|g»^^* s bg pub 
nmmmmf , s c psgjiffle^acDgMi^s 

«c/::2 IJeam-C, 4=^«tt*ifeS(.2. 'l-tf^fl« 

«so«a#«'« sit v ; ;?)«oi > < ^mzmmi n 

f-h> 3 'm&XkXm X '> ^WB^WX § ii , l/j-hUi 

mTcm&xst.ivmmivty mx, *m 
mwi< rnmxm^mzmmtmi . vmm 
kmzm Kum l , femw0mft*%mzm<tfr& 



(6) 



MWf-7- 2 4 623.5 



mm « mmti^x^ttcm^mm^mmi. 

[00273 jg]jffl2 

( i ymm^^^mmm^mxm^-mB 

W)%i\M\i<: P ? \tt , r h BMP - 2<pr;M 
( p H 6 , 5 ) * , r h B M P— 2*0 1 0 Qju g/B C 

P'/n 1 m i ^a-rjiffiTaftit§-t±, ifv ■-<:«§ 

( 2 J «tM 1 ( 1 ) >H»BCP»te, r h BM 

P - 2 t#tf*iSl*««S«. in rt-. 

iO^i.jJt'ifllt (#^Ft6 5 0 ) ;!>')x f-L- > .v.. -i 
( W120O) /u- ^ii?6;;>(4; £ PLA- PE 

g ) f ijii/ -: . 

-x^m^-si tiBN±TOiaKfi«2 ( 3 : ) &m«^» 

[0028] 

rnmwu u* mmmcim mm i ... 



*^»a*ii, mem 
mmmiz im$, mm. mmmm, mm 

Stt. lillii.. J»SS««fi»i(«fcfe(tl»# 

'[•]• X.; i-:- .< v :• h ffiM^fe^<50# 

M*«£«^f- («#) KMfctfl 

[affiraffl^a-iSBj!] 

Ml ] »tfiMl'C«iSb&, r h BMP - 2 < 5 0 u 




I ^ I 



